Chemiluminescence in the crude extracts of soybean seedlings. Postulated mechanism on the formation of hydroperoxide intermediates.
It has been reported that weak chemiluminescence (CL) from crude extracts of soybean seedlings is remarkably enhanced with the addition of various aldehydes (Biochim. Biophys. Acta 1058, 209-216). The reactivity of certain emitter(s) with oxygen species was examined in the autoclaved extracts of seedlings. When samples were reduced by the addition of hydrosulfite, two different types of reactivities in CL were defined. One type showed an initial rapid increase and a subsequent fast decay in CL upon mixing with oxygen. This rapid increase in CL intensity was independent of the presence of aldehydes, and was significantly suppressed by SOD. However, the subsequent slow decay phase in CL was dependent on the presence of aldehydes. In the sample reduced more moderately by borohydride, the same slow decay of CL appeared upon mixing with acetaldehyde and oxygen. This second type of CL was not inhibited by active oxygen scavengers. Hydrogen peroxide added to unreduced (oxidized) samples also elicited CL. Three types of primary emitters may be oxidized to form transient hydroperoxide, and excited for light emission by slightly different ways: two of them are excited by abstraction of one atomic oxygen from the hydroperoxy intermediate with aldehyde or hydrogen peroxide, leading to formation of an excited hydroxide intermediate. The third is excited directly on the binding of superoxide anion to the reduced primary emitter.